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Born Survivors

A look at survival strategies and other behaviors

of North American horned lizards

by Wade Sherbrooke

This article originally appeared in the January 2004 issue of REPTILES magazine - www, reptilesmagazine.com ~

and is reprinted with permission.

The 13 species of horned
lizards have distributions
spread across North America
from the U.S. border of west-
ern Canada southward to
Mexico's western border with
Guatemala. They represent a
somewhat uniform group of
lizards that are faced with a
changing array of potential
predators over time and from
location to location.

Horned lizards are plump in
outline and flattened against
the ground. All have some
degree of horns protruding
from skull bones around the
rear of the head and spines
over their eyes, as well as
spiny scales spread over their
upper body. The top (rough)
and bottom (smooth) surfaces
of each lizard are separated or
delimited, in all but one spe-
cies, by elongated spiny
scales in a single or double
row of fringelike extensions of
the body’s edge. All of this
appears carefully designed by
natural selection to reduce the

probability of these lizards
becoming meals for a broad
array of predators with diverse
abilities of locating and captur-
ing them.

Outta Sight

For a horned lizard, the best
way to avoid predation is to go
unnoticed.

Predators have a “search
image” in mind when looking
for food, and nothing puts a
potential meal on a predator’s
radar screen like motion.
When a horned lizard feels
threatened by motion in the
distance, it intuitively freezes
on the spot or seeks cover.
Then, its form-and-color pat-
tern come into play, in es-
sence, trying to outperform
the predator’s detection abili-
ties. Horned lizards lie motion-
less, flat on the ground, their
color patterns breaking up
their image into multiple
pieces that are not easily
translated into a whole animal.
The dark-and-light bands and

spots appear as shadows and
pieces of materiai on the
ground, or slight irregularities
in the landscape. The flat
shape of most horned lizards
aids them in blending their
image into the surface back-
ground. Their sides slope
down to the ground, where a
row or two of lateral fringe
scales make the final visual
transition to the soil surface.
These pointed, extended
scales are often light in color,
breaking up and masking the
natural dark-shadow line that
would otherwise facilitate the
predator’s visualization and
recognition of the outlines of a
meal.

Optical Illusions

Some horned lizards have
special features that enhance
their camouflage through
visual tricks. Two species
appear to use a line down the
middle of their back to accom-
plish this deception. One is the

continued on page 4
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A little Horned Lizard takes a trip

by Anthony C Hotopp Secretary of the New Mexico HLCS

This true story is about a horny toad (HT) that we will call
Harriet for convenience. Harriet is a short homed lizard of the
species Phrynosoma henandesi. She was found near the city
of Carrizozo, which is in the southeastern quadrant of New
Mexico. A family on vacation found her, instantly fell in love
with her, and decided to take her home as a pet. Thisisa
common occurrence, wherever horny toads are found and is a
factor in the disappearance of our little friends.

The common public is not aware of how badly our little horny
toads have been depleted. To a child, hormy toads may look
iike a little dinosaur and the wonder in the child’s eyes is worth
a thousand pictures. Therein lays the problem, folls. You
cannot take a child to a pet store and say ‘there is a horny
toad’. Most zoos do not keep them because they cannot keep
them alive. Twenty to 30 years ago horned lizards were in
abundance and today's parents have fond memories of them.
Therefore, parents of all ages when encountering a horny toad
in the wild is likely to have one thought in mind: “My kids have
never seen a horny toad. | should take this home for them.”

Horny toads die in capfivity
and it is not a question of ‘if,;” but of "when."

We know now that horny toads have a ‘home range,’ that
includes many anthills (the number varies between individuals,
species and habitat), and averaging anywhere from two to four
acres. Most species of horny toads live their entire life in a
relatively small area and rarely stray out of it for any reason.
Some species, like the flat-failed horned lizard, are known to go
on long excursions outside their primary home range, but they
do return.

The Arizona Southwestern Research Station did extensive
studies on horned lizard displacement, studying up to 30 horny
toads of different species at a time. Horny toads were removed
anywhere from 50 yards to a couple of miles from their home
ranges. They were tagged, fitted with a radio tfransmitter or
marked. Within a few days a majority of them were dead. The
most common cause was falling prey to a predator in the first 72
hours. It is not known exactly why, but others seemed to stop
eating and let themselves die. None of them ever found their
way back to their home range. From this it was postulated that
they do not possess a homing sense over an area larger than
their home range. It is general knowledge that even a horny
toad removed only the length of a football field (50 to a 100
yards) rarely will be able to find its way back. Although a few
displaced horny toads may survive a few years after acclimating
10 the new area, they rarely live out their full natural lives.

However, the incidence of this happenstance among horny toads
put into a terrarium or artificial environment is undeniable. In
captivity, they might eat at first, but usually stop feeding, and
waste away. This can happen fairly quickly or take weeks to
months, depending on how active they are, the reserves they
have, and how warm their artificial environment is.

Now back to Harriet. Harriet was not only displaced
from her home range but from her entire state. The
family who found her was on vacation from Texas. It
did not take the family long to realize that they had
bitten off more then they could chew. After all, what
do you feed a hormny toad? Do they need a light, heat
rock, and water dish? Calling several pet shops, they
realized that nobody seemed to have answers. They
called the zoo in desperation, for surely the zoo would
know or perhaps be able to take care of her. Imagine
their shock when told that the zco could not take it, did
not want it, and could not keep it alive. There are a
few zoos in Texas that will accept one; however, this
is the exception, not the rule.

It was probably with great relief that the family found
there was a Homed Lizard Conservation Society that
might help. They contacted Cheryl Franks of the
HLCS and laid their problems at her door.  She
contacted Tom McCain, the president of the New
Mexico chapter. After many discussions, it was
decided that Harriet should be shipped to New Mexico
and returned to the wild. The best-case scenario
would be to quickly return her to within 50 yards of her
original territory.

After careful packaging from Cheryl, an expert at
handling horned lizards, Harriet was shipped via
overnight mail. Harriet was received in good order
and found by Tom and me to be & healthy specimen
and very active (which is always a good sign). It was
now time to return her to the wild.

She was in good health and young encugh to perhaps
survive the transition. Our best wishes go with her
and we hope she will live a long life and produce more
offspring. However, the real point is that the public
must be educated about cur little friends and the more
people we can reach, the better. Not all these stories
have such a happy ending. People need to know that
it is okay to observe horned lizards and that they are
not dangerous, but that they need to be left in place.

Personally, | am attempting to put together a lecture
including pictures, artificial replicas of horned lizards,
and enough material to do lectures at schools. If we
can reach the adults through young people, then our
job is well done. | hope that perhaps others will help to
get the message out. In addition, | turn every teacher |
meet to acquiring Horned lizards in North America, the
wonderful book written by Wade Sherbrooke. Educat-
ing the public is a big job; however, it is one | approach
with excitement, for everyone | reach is one more
person who will be aware of the horned lizards plight.
Thank you to the family and Cheryl Franks for the return of Harriet to

the wild and to Wendy Hodges, Bill Brooks, and Tom McCain for
providing input for this article. ~ ach
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Born Survivors — continned from puge 5

Captive Care — continned from page 5

juvenile Texas horned lizards
by chewing through their
skulls above the eyes. The
outcome of such encounters
with adult Texas horned liz-
ards is not so clear, however.
They have strong, bone-
backed spines above the eye
socket that chewing by these
predators cannot penetrate.
They also resist by hissing,
inflating their bodies, opening
their mouths and charging the
mice. As in so many predator-
prey encounters, the final
outcome depends on the
relative sizes of the lizards and
predators involved.

If discovered by a foraging
predator during the day, a
horned lizard may run, trying
to position itself below or
behind the cover of a plant or
rock. Most predators can
outrun a horned lizard (except
rattlesnakes, which don't give
chase), but a quick, short
sprint gives them a second
chance at their visual-disap-
pearance act. Motion followed
by abrupt stiliness, on a back-
ground into which the lizard
blends, is very difficult for a
predator to follow. The chal-
lenge for the predator is to
keep the darting prey in focus.
If the predator loses sight for
a second, it may well lose its
meal.

Reptilian Predators

For predators that must swal-
low their prey whole, such as
shakes and lizards, the size of
a horned lizard becomes an
immediate problem. Every
snake has its own maximum
size food item for safe inges-
tion, and this must be weighed
against the size of the horned
lizard being considered.
Horned lizards’ head spines

;ij:f-'PulImg the'"
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complicate this “swallowing
calculation,” and a horned
fizard can bring its horns into
play during such encounters,
tipping its head forward to
raise them.

Rattlesnakes envenomate
horned lizards before trying to
swallow them. Even then, the
snake may become a victim,
dying with a spiny horned
lizard firmly lodged in its
throat. Leopard lizards can
only engulf juvenile horned
lizards, or perhaps adults of
the smaller species, after
suffocating them with thoracic
compression in their jaws.

With nonvenomous snakes, a
horned lizard may use its back
as a shield. This is done by
puiling its ribs forward, which
spreads the lizard’s back wide
and flat, and then tilting its
body - the side farthest from
the snake — upward, with its
nearer side held almost
against the ground. As the
snake seeks an attack angle,
the lizard shuttles its body into
new positions, keeping its
expanded surface square in
the face of the snake, whose
jaws will not be able to grasp

around the edges of the lizard.
(If the lizard remained flat to
the ground, the snake could
easily get one jaw above and
another below its lateral
edges, thus securing a firm
hold.) The snake often decides
that a horned lizard exhibiting
this behavior is not going to
become a meal and departs.

When Birds Attack

A horned lizard’s defense
toward a roadrunner is very
similar to that used with a
nonvenomous snake, but this
avian predator has other skills.
Holding the lizard in its beak,
it will swing the lizard up into
the air and smash it back into
the ground, This is repeated
numerous times until the
tizard is killed. Then, swallow-
ing proceeds, with careful
attention to the downward
projection of the horns so as
to reduce potential damage to
the bird’s internal organs.

Shrikes capture small horned
lizards, sometimes impaling
them on a shrub thorn to dry.
They also serve as advertise-
ments to female shrikes of the
territorial male shrike’s hunt-
ing prowess.

eontinued on page 8
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TEXAS CHAPTER
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Pack your bags for Lubbock!

The Texas Chapter will be holding a members’ meeting in conjunction with
a HLCS homed lizard management workshop at Texas Tech University on
June 4-5. See the announcement fo the right and watch the HLCS website
Jor details.

On the horizon: Bill Brooks is planning an exciting Horned Lizard Art
Show for February 2006 at Wild Basin Preserve in Austin. Bill is working on
a lot of great ideas — such as a juried art show and perhaps a local children’s
art contest. Please let Bill know if you’d like to help with some of his excit-
mng ideas ~ some of which are beginning to unfold! Contact him at
bgbrooks@mail.utexas.edu

Love that field work!  As this newsletter goes to press, we’re pursuing
some dates and locations for horned lizards field surveys this summer.
Please drop Lee Ann an email if you’d like to receive updates about field
excursions that may be scheduled before the next issue. Contact her at
lalinam@wimberley-tx.com

Mark your 2005 calendars for these events!

Saturday, September 3 ~ Horned Toad Fun Day at Kenedy, TX
Saturday, September 17 - Old Rip Festival at Eastland, TX
Contact Carrie Goodman or Kelly Armstrong at 254-629-2332
Jor additional information about the Ol' Rip Fest..
Saturday-Sunday, October [-2 — Texas Wildlife Expo at Austin, TX

We need booth sitrers!

Contact us to volunteer or for additional details!
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Space in the June 4-5 Workshop is limited,
so reserve your spot by May 15
by email to
lalinam@wimberley-tx.com

or by returning the registration form below by mail
photocopies of the form are acceptable

NEWS

ANNOUNCING
A WORKSHOP

Horned Lizard Conservation
and Management in Texas
June 4-5
Texas Tech University
l.ubbock, Texas

Saturday afterncon will feature
presentations about research about
distributions, management, and
reintroduction of horned lizards,
along with discussion groups and a
Texas Chapter business meeting.

Sunday morning will feature a horned
lizard field survey at a nearby ranch.

Registration costs will be $10,
however, students may attend free.

Additional details about the
workshop and information about
fodging will be forthcoming on the
HLCS website
or
may be requested by mail.

Workshop Registration: Horned Lizard Conservation and Management in Texas

Name: Phone:

Address: Email:

Yes /

Mail registration by May 15 to: Lee Ann Linam, 200 Hoots Holler Rd., Wimberley, TX 78676

$10 Registration (payable to HLCS) enclosed:

No




Born Survivors — continited fiom page 6

Ravens feed horned lizards to
their young in the nest, using
their tough beaks to rip the
entrails from the lizards’ bod-
ies. The spiny carcasses are
discarded below.

Here's Blood in Your Eye
Many horned lizards have a
highly unusual defense against
coyotes and kit foxes: They
will eject blood from their
eyes.

This strange defensive phe-
nomenon has been known
since pre-Columbian times, in
what is now Mexico, when
stories were circulated of
lizards that “cried tears of
blood.” Later, in 1870, Alfred
Russell Wallace's brother,
John, wrote home to him in
England, from California, about
seeing blood squirted from the
eyes of horned lizards.

Herpetologists have had nu-
merous hypotheses regarding
this phenomenon. They have
suggested it might be an
insignificant side result of the
molting of skin, a way to
reduce high internal tempera-
tures, the result of blood-
vascular damage attributable
to blood parasites, or a way of
repulsing predators.

There were many questions. If
defensive, then is the blood
dangerous, distasteful or
poisonous? If so, is this true of
circulating blood, as well, or
only of squirted blood, to
which some chemical may
have been added by tissues
surrounding the eyes? How
would a lizard ever generate
the blood pressure in its head
to squirt a stream of blood six
feet? And what would the
target be?

continited next page
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Born Survivors - continued from page 8

Dr. George A. Middendorf, of
Howard University, and I have
been working on the blood-
squirting phenomenon in Texas
horned lizards since 1989, Our
initial experiments using a dog
offered the first clues, Previ-
ously, I had noted during
experiments that the frequency
of blood-squirting responses by
Texas horned lizards to road-
runners and grasshopper mice
was zero. However, in our
experiments, all of the first 10
Texas horned lizards encoun-
tering an interested dog
squirted blood within one
minute. Humans picking up
Texas horned lizards on roads
were rewarded with only 5.9
percent of the lizards squirting
blood. Therefore, the lizards
seem to respond selectively to
different predator threats.

How couid blood distract or
drive away a fox or coyote?
The pressurized squirt of blood
is generated by a part of the
lizard’s muscular anatomy and
has been understood since
1907. At strategic points in the
venous flow of blood from any
lizard’s head, there are sphinc-
ter muscles surrounding spe-
cific veins. When these muscles
contract, squeezing the walls of]
the vein together, there is a
backup of blood pressure in the
head. This causes the capillary
tissues surrounding the lizard’s
eyes to swell with blood and
the eyelids to protrude. Typi-
cally, lizards use this raised
blood-pressure mechanism to
clean the eye area of dirt par-
ticles wiped off the surface of
the eye by their nictitating
membrane. However, horned
lizards have adapted this
mechanism for still another

confinued on page 10




Barn Survivors — continued from page 9

function — delivery of distaste-
ful chemicals into the mouth of
an attacking predator, such as
a kit fox.

After the Squirt .
Effective use of this response
requires a horned lizard to
innately distinguish between
predators, for blood squirting
would have little or no effect
on an attacking roadrunner,
for example. Recognition of
the correct application of this
defense seems to be mediated
visually. Certain horned lizards
see a fox or dog and “know”
how to respond. Typically,
they wait until the last second
to squirt blood. The canid is
usuaily in the process of feel-
ing out the lizard with its jaws,
and the blood is squirted
directly into its mouth. Chemi-
cals in the blood stimulate
receptors in the mouth, not
those around the eyes.

The canid’s reaction is one
that suggests distaste: side-
ways and rapid head shaking,
repeated opening and closing
of the mouth, and wiping its
jaws into the grass to clear the
biood from its mouth. There is
no apparent lingering physi-
ologicali effect (sickness or
vomiting). But there may be a
psychological one. Does the
fox or coyote want this animal
in its mouth again? Probably
not, unless it is very hungry.

The chemicals to which the
canid is responding are found
in circulating blood, as well as
in squirted blood. This conclu-
sion is based on tests we did
with both types of blood and
the responses of kit foxes.
Thus, nothing chemically
significant is added to the

blood by tissues around the
eyes. Having such a distasteful
chemical in its blood might
give some protection to a
horned lizard when bitten and
bleeding, but how much better
to deliver it, full strength,
directly to the enemy’s taste
buds before the attack results
in significant injury or death.

Our recent studies suggest
that all species of horned
lizards do not squirt blood with
the same frequency at canids
or humans; some perhaps
don’t squirt biood at all. Or, is
it that we just don’t know
what conditions are necessary
to trigger blood squirting in
these species?

Future research may answer
this question.

Survivors’ Club

As you can see, horned lizards
have developed an arsenal of
defensive strategies to thwart
a variety of predators that live
by their sides. But when it
comes to antipredator re-
sponse, cne may be effective
and life saving in dealing with
one predator, but not so with
another. Basic to the survival
of individuals of each species
is their having a wide selection
of antipredator responses that
can be applied in identifiable
threat situations. A particular
response may not always work
for every individual, but when
it does, a successful defense
opens the possibility that,
through reproduction, it will
become more common in
future generations.

Today, we see the results of
some of those evolutionary
workings and try to under-

stand at least the outlines of
what is going on.

Understanding how much
more is really happening as
each horned lizard meets its
challenges of potential preda-
tors, many of which we may
not now recognize, is a chai-
lenge.

It makes one wonder,
just how well
do we understand
the world we live in?

Wade C. Sherbrooke is the Director
Emeritus of the Southwestern
Research Station, American Museum
of Natural History, Portal, Arizona.

His book Introduction to Horned
Lizards of North America was
published by The University of
California Press in 2003.

In Memoriam

The HLCS family
deeply regrets the
passing of
Claude D. Roach,
the husband of author
and HLCS member
Joyce Ann Gibson.

Our thoughts
and pravers go out
to you, Joyce,
as well as
to your children
and
grandchildren.
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